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We determined the optimal number of classes at which agglomerative clustering is truncated by calculating the silhouette coefficient 1 . The latter gives a measure of how similar a structural state S a is to its own class compared to other classes . The silhouette coefficient is bounded between -1 and 1, with values near -1 and 1 indicating misclassification and well-matching, respectively. For coefficient values near 0, the classification consists of many overlapping classes. To find the optimal number of wellseparated structural classes, we vary the number of clusters and perform the classification, followed by computing the average silhouette coefficient for each configuration. In Fig. S2 , we demonstrate this analysis for the simulated STEM image of a bulk SrTiO 3 lattice. The optimal number of clusters is chosen to produces the largest silhouette coefficient. Note that this analysis can only provide a statistical measure to guide in the unsupervised classification of structural states, and is used here to demonstrate the discriminate power of the presented approach in extracting structural information from atomic imaging. In practice, incorporating a priori knowledge in the classification of structural states, through techniques of semi-supervised machine learning 2 , will lead to a more effective and materials-based analysis. 
